Abstract. We analyse observational correlations for three elements entering into the composition of interstellar silicate and oxide grains. Using current solar abundances, we converted the gas phase abundances into dust phase abundances for 196 sightlines. We deduce a sharp difference in abundances for sightlines located at low (|b| < 30
Introduction
Interstellar space is filled with gas and dust. Both components interact with each other. Atoms and molecules collide with solid particles and cause grain growth or destruction (sputtering). It depends on the relative velocity. An examination of these processes is based on analysis of the observed gas phase abundances. Spectroscopic studies of interstellar UV absorption lines started in the 1970s have revealed a deficit of heavy elements in the ISM in comparison with cosmic (solar reference) abundances (Spitzer & Jenkins, 1975) . The missing atoms were assumed to be tied up in solid particles that opened an indirect way to investigate the element composition of interstellar dust. Modelling of interstellar extinction (e.g., Li & Greenberg, 1997; Zubko et al. 2004; Voshchinnikov et al. 2006) has demonstrated that cosmic abundance constraints might be crucial in deciding on modern dust models.
Cosmic abundances of heavy elements obtained from spectroscopic studies of ordinary stars (Snow & Witt, 1996; Przybilla et al. 2008 ) and a decrease in the estimates of metal abundances in the solar atmosphere over the past years (Asplund et al. 2005 (Asplund et al. , 2009 ) essentially limited the number of atoms incorporated into dust particles. In this situation, accurate determination and analysis of gas phase abundances are especially important.
A quantitative theory of element depletions is lacking. First phenomenological models showed a possible dependence of depletions on the element equilibrium condensation temperature (Field, 1974) and the first or second element ionization potential (Snow, 1973; Tabak, 1979) . The dependence of gas phase abundances on hydrogen column density, fraction of molecular hydrogen, distance, location, etc., were also considered (Tarafdar et al. 1983; Harris et al. 1984; Jenkins et al. 1986 ; see also references in Jensen, 2007 and Jenkins, 2009) .
A fresh approach to the problem of gas phase abundances has been devised by Jenkins (2004 Jenkins ( , 2009 ; hereafter J09) who investigated general patterns in depletions of 17 elements. He finds that the propensity of an element X to convert from gas to solid phase can be described by a linear equation with coefficient A X . The values of A X are assumed to be the same for all sightlines, while the individual sightlines can be characterized by a depletion factor F * which is common to all elements. This means that all elements are depleted in unison independently of local physical conditions. In this paper, we exploit a more traditional approach by trying to keep individual features of separate sightlines. We investigate correlations in abundances of three elements Mg, Si, and Fe, which are classified as major dust constituents (Jones, 2000) . These elements along with the primary element O can be incorporated in solid phase in the form of Mg-Fe silicates, metal particles, or oxides. We outline oxygen abundances, which will be fully discussed elsewhere. Another primary element, C, cannot be studied in such detail since the number of sightlines with measured carbon abundances does not exceed 20 J09) , and at least in six directions they have been revised downward in comparison with earlier estimates (Sofia & Parvahti, 2009) . Our main goal is to establish what could be the real dust phase abundances and whether they could rule out ambiguity in modelling interstellar extinction, polarization, and spectral IR features.
Sample of stars and first analysis

Definitions
The abundance of an element in the interstellar medium is determined as a number of atoms relative to that of hydrogen, [X/H], where X (or N(X)) and H (or N(H) = N(HI) + 2N(H 2 )) are the column densities of an element X and hydrogen in a given direction. The abundances by number are often expressed as the number of X atoms per 10 6 hydrogen nuclei (parts per million, ppm, hereafter).
Usually, the gas phase abundances of most elements [X/H] g are smaller than the corresponding 'cosmic' (reference, solar) abundances. The depletion of an element X is defined by
The logarithmic quantities
are also used 1 .
Data
We assume that interstellar atoms are in the dominant ionization stage for HI regions: OI, MgII, SiII, and FeII. The contribution of neutral atoms to the total column density of magnesium, silicon, and iron can be neglected (see, e.g., data of Bohlin, 1979 and Gnaciński & Krogulec, 2006) . The presence of the HII regions on the line of sight may lead to some fraction of atoms in a stage of ionization above the preferred one. To exclude this effect, J09 deduces his fits for the sightlines with N(H) > 3 × 10 19 cm −2 , although later he finds some departure from a linear trend between the depletion factors F * and the logarithm of the average density for sightlines with hydrogen column densities lower than 3 × 10 19 cm −2 .
Fig. 2.
Distance distribution of stars studied in this paper in polar representation. The Galactic centre is to the right. The distance from the Sun is plotted in logarithmic scale. Sightlines with measured Fe, Mg, Si, and O are shown with different symbols. Number of stars is indicated in parentheses.
Our list of stars includes different targets with measured gas phase abundances of oxygen, magnesium, silicon, or iron. We transform all data into the unified (standard) system of oscillator strengths as given in Table 1 of J09. We also use the hydrogen column density from J09 when available 2 . The final sample contains 196 sightlines with 1σ errors (see Table 1 in Appendix). Observational data are taken from J09, Cartledge et al. (2004 ), and Jensen et al. (2005 for oxygen (120 sightlines); J09, Jensen & Snow (2007b) , Cartledge et al. (2006) , Howk et al. (1999) , and Gnaciński & Krogulec (2006) for magnesium (149); Jensen (2007) , Gnaciński & Krogulec (2006) , and J09 for silicon (40); and J09, Jensen & Snow (2007a) , Snow et al. (2002), and Miller et al. (2007) for iron (135) . For two sightlines (HD 93521 and HD 215733) , where the data for separate velocity components are obtained, we take the total column densities. The galactic distribution of all 196 stars is plotted in Fig. 1 . Overlapping symbols indicate that, for a given sightline measurements were made for more than one element. Figure 2 illustrates the distance distribution of stars in the projection on the galactic plane.
The abundances were supplemented with stellar distances D, colour excesses E(B − V) and characteristics of the extinction curves: the ratio of total to selective extinction R V = A V /E(B − V) and the parameters of UV extinction as suggested by Fitzpatrick & Massa (1990 , 2007 . Extinction data are collected from papers of Fitzpatrick & Massa (2007) , Fig. 3 . Distance distribution of colour excess E(B − V) for stars studied in this paper. Open squares show stars located at galactic latitudes |b| > 30
• . Valencic et al. (2004) , Wegner (2002 Wegner ( , 2003 , Patriarchi et al. (2003) and the papers with published abundances cited above. We recalculated all colour excesses E(B − V) published by J09 using normal colours of stars from Straizys (1992) and Landolt-Börnstein and spectral types from Bowen et al. (2008) and J09. This permits avoiding the difficulties with the negative values of E(B − V) obtained by J09. Using the 2MASS K-magnitudes from the Simbad database, correction to the Johnson system given by Bowen et al. (2008) and normal colours (V − K) 0 from Straizys (1992) and Winkler (1997) , we estimated colour excesses E(V − K) for several stars. Next we found the ratio R V with the aid of the relation (Voshchinnikov & Il'in, 1987) .
From the distance distribution of colour excesses plotted in Fig. 3 , it follows that the major part of stars have E(B − V) < ∼ 0.6. This means that they are located behind diffuse atomic and molecular clouds or translucent interstellar clouds (see Table 1 in Snow & McCall, 2006 for classification). In Fig. 3 we separate 16 stars located at high galactic latitudes |b| > 30
•3 . Previous considerations (e.g., Savage & Sembach, 1996) indicate that the gas has smaller depletions in the lower halo in comparison with gas located in the galactic disk. The total hydrogen column density is smaller for stars observed at high galactic latitudes (Fig. 4) . Figure 4 allows one to study the gas-to-dust ratio in the direction of stars from our sample. Ryter (1996) deduce the average gas-to-dust ratio
where the contribution of ionized hydrogen is neglected. From  Fig. 4 it can be seen that the dependence of N(H) on E(B − V) 3 We include HD 38666 (b = −27.1 • ) where anomalous high gas phase abundances of Mg, Si, and Fe are observed in this list of stars. does not strongly deviate from the average dependence if E(B − V) > ∼ 0.2. Near this value there is the border between diffuse and translucent interstellar clouds (Snow & McCall, 2006) . Observational errors are larger if the sightline crosses a diffuse cloud. For stars seen through the translucent clouds, the ratio N(H)/E(B − V) lies within rather narrow limits from ∼ 3 × 10 21 cm −2 mag −1 to ∼ 1 × 10 22 cm −2 mag −1 . For almost all sightlines considered by us, the criterion of J09 (N(H) > 3 × 10 19 cm −2 ) is satisfied. Two points in the lower left corner of Fig. 4 correspond to HD 34029 (Capella) 4 and HD 48915 (Sirius). The colour excesses for them are very small and uncertain, therefore we exclude these two stars from further analysis.
Reference abundances
We use, as a starting point, the solar abundances from Asplund et al. (2009) as cosmic abundances. These data are justified and are rather close to the modern solar system abundances recommended by Lodders et al. (2009) 
4 J09 gives the observed colour B − V not E(B − V) for Capella in Table 2 . 
Choice of external parameter and selection effects
Previous considerations reveal correlations between element depletion and an 'external' parameter characterizing the gas density in the line of sight: Jensen, 2007 and J09 for detailed discussion). Clear trends toward increasing gas depletion (and correspondingly growth of dust phase abundances) are found for Mg, Si, and Fe with respect to n(H) . Sometimes, variations in depletion with distance are also considered (Cartledge et al. 2006 (Cartledge et al. , 2008 Jensen, 2007) . In deciding on the parameter connecting dust grains and abundances, we are restricted by reddening E(B − V), extinction A V and average reddening E(B − V)/D or extinction A V /D. In order to determine extinction, we must know the ratio R V , which is not easily detected from observations (see discussion in Straizys, 1992) . It is also important that we only know total (summary) extinction or reddening and cannot separate individual clouds on the line of sight.
For further analysis, we choose the average reddening E(B − V)/D as an external parameter because E(B − V) and D are usually well known for different sightlines. Colour excess E(B − V) (or reddening) characterizes the amount of dust on the line of sight and the properties of dust particles. It can be calculated as
where N d is the dust column density and C ext,B , C ext,V are average extinction cross sections. Sightlines with low reddening may be the result of the absence of dust (low N d -value) or similar cross sections in the B and V bands. The latter can be interpreted as the presence of large grains producing neutral extinction. Perhaps, such sightlines have higher hydrogen column density than average and appear as points above the curve at the left upper part of Fig 
, the average reddening can be translated into average gas density:
Stars in our sample are divided into two groups depending on their position in the Galaxy: stars at high galactic latitudes (|b| > 30 • ) and stars located near the disk (|b| ≤ 30 • ), which in turn are separated as sightlines passing through diffuse (E(B − V) ≤ 0.20) and translucent (E(B − V) > 0.20) clouds. It can be seen that the abundances for high-latitude and disk sightlines are quite different. For high-latitude stars, the element fraction in dust is lower and does not depend on the average reddening. This is well established and was interpreted 5 The polarimetric data obtained for stars with low reddening give the polarization efficiency close to average one P/E(B − V) = 3%/mag (Berdyugin et al. 2010 ). For disk stars, independent of reddening, there is a smooth decrease in the dust phase abundances of Mg, Si, and Fe when E(B − V)/D grows smaller. This is expected in the context of previous findings (Jensen, 2007, J09) . The reason for such behaviour may be some physical processes lower cosmic abundances outside the solar environment or observational selection. Selection effects can appear for distant stars as they may be more luminous and produce more UV flux that can modify gas abundances. To check this we mark out in Fig. 5 (lower panel) 19 supergiants. It is evident that the directions to supergiants are not peculiar and fall well into the general pattern of disk and high-latitude stars. Therefore, differences in the types of material probed along more and less luminous stars seem cannot cause the trends observed in Fig. 5 .
The true reason of decreasing dust phase abundances (and correspondingly increasing gas phase abundances) for smaller E(B − V)/D and n(H) is evident from Fig. 6 (see also Fig. 3) . A systematic tendency exists for a decrease in the observed hydrogen column density and colour excess for distant stars. In our sample (178 sightlines with |b| ≤ 30
• ), the decrease is observed for stars with D > ∼ 400 pc with the gas-to-dust ratio remaining almost constant for clouds located at different distances. As a result of lower hydrogen column density for distant stars, we obtain a clear trend for abundances as a function of any parameter related to the gas or dust density or distance. 
Results and discussion
Mean values and deviations
Mean element abundances locked up in dust are given in Table 2 . The data are presented for all sightlines and separately for high-latitude and disk stars having low and high reddening, respectively. Distinctions between the various groups are noticed. For all three elements the following inequality is valid:
As follows from (Fig. 7) . Because the data for stars with D > ∼ 400 pc seems to be 'infected' with observational bias, we also calculated the mean abundances for nearby stars. A noticeable growth of abundances occurs for reddened disk stars. The results are shown in Table 2 in italics.
There are several sightlines where the dust phase abundances of Mg and Fe are significantly lower than the general trends clearly seen in Fig. 5 . The major part of 'peculiar' sightlines is related to stars with E(B − V) ≤ 0.2. Only two objects (HD 62542 and HD 99890) are observed through translucent clouds, but the observational errors are quite large in these cases. Note also that the shape of the UV extinction curve in the direction of HD 62542 is very peculiar (Voshchinnikov & Das, 2008) . It should be remembered that almost all stars with anomalous low dust phase abundances are located in CarinaCentaurus at the galactic longitudes l ≈ 290
• − 330
• .
We compared our results with data presented in Table 4 of J09, which gives element depletion parameters corresponding to the cases of 'full depletion' (F * = 1) and 'no depletion' (F * = 0). We transformed these parameters into our reference system and find the relative dust phase abundances of Mg, Si, and Fe. They are equal to [Mg/H] Table 2 and Fig. 5 ). For another case ('no depletion'), the abundances of J09 seem to be too low even for high-latitude stars. This may be a result of observational selection and smaller number of sightlines in comparison with our sample.
Correlations
Using our data it is possible to plot the dust phase abundance of one element against that of another element. Such diagrams clearly show the existence of strong correlations between the abundances of Mg, Si, and Fe for low reddened and distant stars (see, e.g., Cartledge et al. 2006; Miller et al. 2007 ). However, these correlations trace the behaviour of the hydrogen column density discussed in Sect. 2.4.
To exclude the effect of N H we plot the ratio of the dust phase abundances of Fe to Mg in dependence on the average reddening. The result is shown in Fig. 8 A similar behaviour can be observed if we compare dust phase abundances of Mg or Fe and Si. However, in this case the number of sightlines is three times less, because it is dictated by the measurements of silicon (see Figs. 1 and 2 ). For almost all sightlines with measured Si we have measurements of Mg and Fe. Therefore, one can consider the composition of grains. 3.3. Olivines, pyroxenes, and... ?
All elements considered by us are constituents of cosmic silicate grains showing a pronounced 9.7 µm feature observed in spectra of a wide variety of objects (see , for a recent review). The origin of this feature is related to the stretching of the Si-O bond in amorphous silicates with olivine (Mg 2x Fe 2−2x SiO 4 ) or pyroxene (Mg y Fe 1−y SiO 3 ) stoichiometry, where 0 ≤ x, y ≤ 1. If we assume that Mg, Si, and Fe are incorporated only into Mg-Fe silicates, the ratio of (Fe+Mg)/Si in the dust phase must be in the range from 1 to 2, while the ratios Mg/Si and Fe/Si may vary from 0 to 2. Figure 9 shows the ratios as a function of average reddening for 31 sightlines where joint measurements of abundances of Mg, Si, and Fe are available. As follows from Fig. 9 (upper panel), the ratio (Fe+Mg)/Si> 2 for all stars. This ratio may exceed 3 for low-reddened and high-latitude stars. For high reddened stars (excluding CPD -59 2603), the ratio (Fe+Mg)/Si lies in a narrow range from 2.15 to 2.35. The average value for 13 sightlines is (Fe + Mg)/Si = 2.25 ± 0.14.
The middle and low panels of Fig. 9 demonstrate that magnesium and iron are incorporated into dust particles in unequal parts for high and low reddened stars and high-latitude stars. For disk stars with E(B − V) > 0.20, the composition of grains averaged over 13 targets is Mg 1.22 Fe 1.04 SiO z1 . This composition cannot be reproduced by the mixture of olivine and pyroxene silicates alone with any value of x and y. It indicates that some amount of magnesium or iron (or both) should be embedded in another population of dust grains, probably, metal oxides.
When we consider high-latitude stars, averaging over 6 targets (excluding HD 38666) gives the 'grain composition' Mg 1.50 Fe 1.47 SiO z2 6 ; i.e., the ratio Fe/Mg is greater for highlatitude stars than for disk stars. This suggests that the destruction of Mg-rich grains in the warm medium is more effective than of Fe-rich grains.
... + problematic O
The sample of stars discussed in Sect. 3.3 includes 20 sightlines where the abundances of OI have also been measured. Thus, we can compare abundances of four elements. We plot oxygen abundances in Figs. 10 and 11. The error bars are twice reduced in comparison with those observed in these figures. Unfortunately, the uncertainties in determining of the gas phase oxygen abundances are too large to allow any definitive answer about the trends in oxygen depletion. Figure 9 clearly shows the excess of both iron and magnesium over silicon, so if we assume that all Si atoms are incorporated into olivine, the O to Si ratio must be equal to or exceed 4. This ratio is plotted in Fig. 10 for 18 sightlines 7 . It is interesting that, for 10 of 13 stars observed through translucent clouds, the ratio
This means that we have enough O for silicate particles and, perhaps, some additional oxygen for producing oxides and ices. However, this effect may be related to the regional variations in oxygen abundances as all these stars are located in the bottom part of Fig. 2, i.e., at the galactic longitudes l ≈ 180 • − 360
• . In Fig. 11 we plot the oxygen dust phase abundances for our sample of stars. These abundances were found as the difference between solar oxygen abundance (490 ppm) and observed gas phase abundances. The data are shown for 107 sightlines (12 sightlines where [O/H] d < −150 ppm were omitted). The absence of trends and correlations as seen for Mg, Si, or Fe (Fig. 5) is obvious. For many directions the dust phase abundances of O are negative and primarily related to large observational errors. We can make a tentative inference about the deficit (not excess!) of oxygen in the dust phase opposite to the conclusion of J09. In the case of using proto-Sun oxygen abundance ([O/H] ⊙ = 575 ppm from Lodders, 2003 ), things will not get much better, so it seems too early to search for the 'missing oxygen' in the dust phase (Whittet, 2010 • and l ≈ 140 • (Cygnus, Cassiopea, Perseus) where 23 of 59 stars with reduced O abundance in dust are located. Perhaps, this behaviour does not merely reflect the observational errors and indicate the existence of an another non-solar cosmic standard with enhanced metal abundances in this area. This hypothesis is partially supported by a higher fraction of metalrich Cepheids found at these galactic longitudes (see Fig. 5 in Pedicelli et al. 2009 ).
Correlation with extinction and regional variations
The elements of C, O, together with Mg, Si, and Fe as studied here contribute to most of the mass of the interstellar dust. Therefore, it is interesting to study a dependence of dust phase abundances on the ratio R V . The ratio of total to selective extinction R V characterizes the visual extinction produced by dust particles with radii r > ∼ 0.05 µm (e.g., Voshchinnikov, 2004) . The search for a correlation between depletions D O, Mg, Fe and R V has been attempted by Jensen (2007) , who finds no correlation for Mg and Fe and a slight trend to increasing OI depletion with increasing R V .
In our sample there are 164 stars with known or calculated values of R V . We found no significant correlation of dust phase abundances with R V either for the total sample or for the disk stars with low and high reddening. Very probably, the absence of correlation is a consequence of the mixture of short and long sightlines in different galactic directions.
We investigated the regional variations of depletions and R V . The difference in iron depletion was found by Savage & Bohlin (1979) for sightlines in Cygnus and ScorpiusOphiuchus, while Patriarchi et al. (2003) and Wegner (2003) discovered the difference in R V between stars in Cygnus and Carina and stars belonging to separate associations, respectively.
To exclude the distance effects discussed in Sect. 2.4 we only considered reddened stars with D < ∼ 450 pc. From this subsample of 25 sightlines, we separated two groups of stars more or less closely located on the sky (see also Figs. 1 and 2 and Table 1 ): four stars in Perseus (b = −13
• ÷ −17
Three of them (HD 147165, HD 147888, and HD 147933) belong to the Eastern Group of the ρ Oph cloud, while four other stars belong to the Northern Group (Snow et al., 2008) . The measured abundances of Mg, Si, and Fe are compared with R V in Figs. 13 and 14. For stars in Perseus, the value of R V is lower, on average, than the mean galactic value R V = 3.1. In this case the correlation between dust phase abundances and R V is absent (Fig. 13) . For stars in ScorpiusOphiuchus, R V varies from ∼ 2.6 to ∼ 4.4. Figure 14 shows a clear growth of silicon and magnesium abundances in dust with increasing R V 9 . The Pearson correlation coefficients are r corr. = 0.81 for Mg and r corr. = 0.86 for Si. This is the first evidence of a correlation of dust phase abundances with the ratio R V . Although the correlation coefficients are relatively large, one should keep in mind the small number of sightlines. Since R V is considered as a measure of grain size (Whittet, 2003) , we conclude that accretion of Si and Mg atoms on large grains takes place. Note also that obviously the abundance of iron is independent of the value of R V . For three stars in Perseus and four stars in ScorpiusOphiuchus the extinction curve in the far-UV is also known. Fitzpatrick & Massa (2007) fit the observed far-UV extinction using two parameters c 4 and c 5 , entering into a formula for the entire UV extinction. These parameters characterize the departure, in the far-UV, from the extrapolated bump-plus-linear components and indicate the strength of the far-UV curvature (c 4 ) and the wavenumber in µm −1 from which the far-UV extinction starts to grow (c 5 ). We interpret parameter c 4 as a measure of the relative amount of small grains (the slope of the size distribution function, e.g., the power index q in the powerlaw size distribution n(r) ∝ r −q ) and parameter c 5 as a measure of the minimum particle size r min in the dust ensemble. Unfortunately, the limited data for Perseus do not allow a careful analysis. For stars located in Scorpius-Ophiuchus the normalized far-UV extinction is lower than the average Galactic extinction curve, which points to a deficit of the particles of small sizes. Figures 15 and 16 (the correlation coefficients are from r corr. = −0.70 to r corr. = −0.99). The shift from right to left in these figures indicates the decrease in q and increase in r min (see, e.g., Voshchinnikov & Il'in, 1993; and Fig. 24 in Voshchinnikov, 2004) . This flattening of the size distribution function and growth of minimum grain size is accompanied by the increase in the dust phase fraction of Mg and Si; i.e., smaller grains are built up due to accretion of atoms from the gas. Apparently, this occurs in clouds with the hydrogen column density N(H) > ∼ 2×10 21 cm −2 resulting in after the propagation of a low-velocity shock (Meyers et al. 1985) . Our arguments in favour of grain growth by accretion are supported by the results of a detailed interpretation of extinction for two stars made by Das et al. (2010) . They find that for silicate grains r min = 0.07 µm, q = 2.0 for HD 147933 and r min = 0.04 µm, q = 2.2 for HD 147165.
The uniform variations in abundances of Mg and Si with R V , N(H), c 4 , and c 5 cannot be explained by grain coagulation because in this case the gas and dust phase abundances of elements are kept constant.
Conclusions
We investigated the differences in interstellar dust phase abundances of Mg, Si, and Fe entering into the composition of silicate and oxide grains. The distinctions in abundances can be separated into the following groups. 1. A sharp distinction in abundances is observed for sightlines located at low (|b| < 30 • ) and high (|b| > 30 • ) galactic latitudes. This is well known from previous studies. For highlatitude stars the ratios Mg/Si and Fe/Si in dust are close to 1.5. For disk stars these ratios are reduced to ∼ 1.2 and ∼ 1.05 for Mg and Fe, respectively. The derived numbers indicate that the dust grains cannot be just a mixture of only olivine and pyroxene silicates. Some amount of magnesium or iron (or both) should be embedded into another population, probably oxides. 2. We reveal a clear distinction in abundances for nearby (D < ∼ 400 pc) and distant (D > ∼ 400 pc) stars: decrease in dust phase abundances and correspondingly increase in gas phase abundances with growth in D. We attribute this distinction to an observational selection effect: a systematic trend toward lower observed hydrogen column density for distant stars. As a result, we obtain a clear trend for abundances as a function of any parameter related to the gas or dust density or distance. 3. The less pronounced difference in abundances is found for disk stars with low (E(B − V) < ∼ 0.2) and high (E(B − V) > ∼ 0.2) reddenings. This reflects the distinction between sightlines passing through diffuse and translucent interstellar clouds. 4. Regional variations of abundances of Mg, Si, and Fe are not evident. However, for Scorpius-Ophiuchus, we established an uniform increase of dust phase abundances in Mg and Si with an increase in the ratio of total to selective extinction R V and an decrease in the strength of the far-UV extinction. Thus it is valid to say that there is a growth in Mg-Si grains due to accretion.
The uncertainties in determing of the oxygen abundances are large and do not allow one to make definitive conclusions about the oxygen depletion. We can only indicate a possible regional peculiarity in the zone between l ≈ 70
• and l ≈ 140 
